INTRODUCTION
============

According to the WHO, there are over 1 billion smokers worldwide with a global prevalence of 21% among adults in 2013([@B1]). Waterpipe smoking (WPS) has increasingly become a common method of tobacco use worldwide, and it is the most common method of tobacco use among adolescents in the Eastern Mediterranean Region (EMR) according to Maziak et al. study ([@B2]). A number of studies have been undertaken in several countries of the region to estimate the prevalence of WPS and associated attitudes especially among adolescents and the youth and have reported varying prevalence rates. A study in Oman reported a prevalence rate of 9.6% among adolescents in 2008([@B3]), while another from Syria reported 23.5% among university students in the same year([@B4]). Studies in other countries have reported similar or higher rates such as 6% among adolescents([@B5]) and 51% among university students in Iran([@B6]), 29.5% among students in Lebanon([@B7]), and 30% among students in Jordan ([@B8]). It can be noted from the literature that the prevalence of WPS has been increasing in the EMR countries. Although WPS was traditionally present in Iraq for the more affluent people, coffee shops with WPS facilities have become commonplace in recent years and widely available to the youth. Despite the extent of the emerging problem and its potential health implications for smokers, the problem has not yet received necessary attention from health authorities and researchers. Currently, there are no published studies on waterpipe smoking in the Iraqi Kurdistan region. Therefore, the current study was undertaken to address this gap and estimate its prevalence among university students and investigate associated attitudes and factors. This information could be useful for designing public health interventions and further research to address the health issue.

MATERIALS AND METHODS
=====================

A cross-sectional survey was undertaken at Sulaimani Polytechnic University's 10 campuses located in different towns of Sulaimaniyah province, Iraqi Kurdistan. This university enrolls around 13000 students at its 8 institutes (2 years of education) and 5 colleges (4 years of education). Sample size calculation was done in EpiInfo version 7.0 using the following parameters: reference population of 7110 students (1^st^ year students were not included in the study), estimated WPS prevalence of 10%, 2% error level, and a design effect of 1.5. This calculation gave a sample of 1160 students. Sampling was done in three stages. At the first stage, the sample was divided proportionate to population (student) size among colleges and institutes; at the second stage the sample of each college/institution was divided proportionate to population size by gender; and at the third stage individual students were selected using simple random sampling. A self-administered questionnaire was developed in the local language based on a review of previous studies([@B6], [@B9], [@B10]). The questionnaire was shared with experts to ensure face validity, revised, and then piloted with a sample of students to make sure it was valid, reliable, acceptable, and accurately understood. The questionnaire included variables on sociodemographic characteristics (age, gender, residence, and ethnicity), cigarette and waterpipe smoking habits, and attitudes about waterpipe smoking. Ethical principles were followed. After obtaining informed consent from participants, they were requested to complete the questionnaire. At the beginning of the questionnaire, a statement was included to inform participants about privacy, confidentiality, and voluntary participation. Data were collected between December 2014 and February 2015. A waterpipe smoker was defined as a person smoking a waterpipe at least once a month. Cigarette smokers were divided into regular smokers (currently smoking every day) and occasional smokers (including people who do not consider themselves smokers and only smoke rarely on certain occasions). Data were entered into EpiData version 3.1([@B11]) and analysis was done in Stata version 13.0([@B12]) using the "Survey Data Analysis" option that accounts for the design effect in reporting weighted estimates. Frequencies of attitudes and beliefs about WPS were analyzed for the entire sample followed by comparing males and females using a chi-square test. To investigate risk factors of WPS, waterpipe smokers and non-waterpipe smokers were compared using a chi-square test. Factors found significant at the 0.2 level were included in the multivariate logistic regression model. P values were reported as calculated in Stata but P values smaller than 0.001 are reported as \<0.001. Strobe checklist for reporting cross-sectional studies([@B13]) was followed in reporting the study.

RESULTS
=======

The calculated sample was 1160 students of which 1061 students returned the questionnaire, giving a response rate of 91%. The response rate was 93% for males, 90% for females, 95% for college students, and 90% for students from the institutes. Respondents included 817 (77%) students from institutes and 244 (23%) students from colleges. The weighted percentages for different characteristics of these students are shown in [Table 1](#T1){ref-type="table"}. Females were 53% of the respondents. The majority of the respondents were in their second year of education (86.5%), which includes all participants from institutes given the sampling excluded first year students. Over 89% of the respondents were residents of Sulaimaniyah Province of which 36% were from the city center and the remainder were from other provinces. Of all participants, 298 reported WPS amounting to a prevalence of 28% (males 49.4%, females 9.4%). Prevalence of regular cigarette smoking among students was 10%. A total of 10% of respondents reported use of alcohol and other substances. Reported parental cigarette smoking was 23%.

###### 

Main characteristics of the sample

  **Characteristics**                       **Number**    **Per cent**
  ----------------------------------------- ------------- --------------
  All                                       1061          100
  **Sex**                                                 
    Female                                  565           53.0
    Male                                    496           47.0
  **Education**                                           
    College                                 244           23.0
    Institute                               817           77.0
  **Stage**                                               
    Second year                             914           86.5
    Third year                              89            8.1
    Fourth year                             58            5.4
  **Residence**                                           
    Sulaimani city                          372           35.6
    Sulaimani Province                      549           53.8
    Other provinces                         115           10.6
  **Ethnicity**                                           
    Kurdish                                 1051          99.2
    Other[\*](#TFN1){ref-type="table-fn"}   8             0.8
  **Waterpipe smoking**                                   
    Yes                                     298           28.0
    No                                      763           72.0
  **Occasional cigarette smoker**                         
    Yes                                     217           21.4
    No                                      795           78.6
  **Regular cigarette smoker**                            
    Yes                                     100           9.9
    No                                      913           90.1
  **Parents smoke cigarettes**                            
    Yes                                     230           22.6
    No                                      801           77.4
  **Alcohol & other substances**                          
    Yes                                     74            7.5
    No                                      943           92.5
    Mean age in years(SD)                   21.7 (0.08)   

Includes Arabs, Turkmen and others

Characteristics of the waterpipe smokers
----------------------------------------

[Table 2](#T2){ref-type="table"} shows various characteristics of the waterpipe smokers. The mean age of waterpipe smokers was 22.0 years (*SD* = 2.4), but the majority of waterpipe smokers (74%) started smoking a waterpipe before joining the university, i.e., before 18 years of age. The duration of WPS was one year or more in 76% of smokers. A total of 22% of waterpipe smokers smoked every day. The most common place for waterpipe smoking was coffee shops (52%) and 71% of smokers shared the pipe. While 52% of smokers reported their intention to quit the behavior, 49% had tried to quit it in the past.

###### 

Characteristics of the waterpipe smokers

  **Characteristics**                      **Number**                            **Per cent**
  ---------------------------------------- ------------------------------------- --------------
  All                                      298                                   100
  **Waterpipe history**                                                          
  Started before admission to university   215[\*](#TFN2){ref-type="table-fn"}   74.2
  Started after admission to university    75                                    25.8
  **Duration of waterpipe smoking**                                              
  Less than one year                       65                                    21.6
  One year or more                         222                                   76.4
  **Frequency of waterpipe smoking**                                             
  Every day                                60                                    22.1
  At least once a week                     78                                    28.7
  At least once a month                    134                                   49.2
  **Parents aware of the behaviour**                                             
  Yes                                      156                                   53.3
  No                                       136                                   46.7
  **Siblings aware of the behaviour**                                            
  Yes                                      194                                   65.9
  No                                       98                                    34.1
  **Share waterpipe with students**                                              
  Yes                                      205                                   70.9
  No                                       81                                    29.1
  **Waterpipe smoking place**                                                    
  Café                                     145                                   51.7
  Home                                     68                                    23.2
  Friends' homes                           10                                    3.2
  Student hostels                          19                                    6.6
  Other places                             44                                    15.3
  **Intent to quit**                                                             
  Yes                                      149                                   52.4
  No                                       138                                   47.6
  **Quit attempt before**                                                        
  Yes                                      141                                   49.2
  No                                       146                                   50.8

The numbers may not add up to 298 because of missing values

Attitudes and beliefs about waterpipe smoking
---------------------------------------------

[Table 3](#T3){ref-type="table"} shows knowledge and attitudes of all participants about waterpipe smoking. Almost 67% of the participants said that waterpipe smoking was more harmful to health than cigarette smoking, and 33% said it was socially more acceptable than cigarettes. When nonwaterpipe smokers were asked whether they intended to start WPS, only 1.6% said that they intend to. Comparing waterpipe smokers and non-waterpipe smokers in relation to these attitudes showed significant differences as shown in [Table 3](#T3){ref-type="table"}. For example, while 89% of non-waterpipe smokers believed waterpipe smoking may cause addiction, only 62% of smokers believed so, and 70% of non-smokers vs. 57% of smokers believed that waterpipe smoking is more harmful to health than cigarettes. A total of 71% of smokers and only 8% of non-smokers said waterpipe smoking is "cool"; 63% of smokers and only 37% of non-smokers believed that waterpipe smokers have more friends. See the table for other comparisons.

###### 

Comparison of waterpipe smokers and non-waterpipe smoker in relation to knowledge and attitudes about WPS

                                                                       **All (n=1061)**   **Waterpipe smokers (n=298)**   **Non-waterpipe smokers (n=763)**   **P value (Design-based)**
  -------------------------------------------------------------------- ------------------ ------------------------------- ----------------------------------- ----------------------------
  **Waterpipe smoking may causes addiction**                           832(81.7)          177(62.2)                       655(89.2)                           \<0.001
  **Harmful to health**                                                                                                                                       
    More than cigarettes                                               684 (66.8)         162 (57.4)                      522 (70.4)                          \<0.001
    Less than cigarettes                                               137 (13.3)         80 (27.8)                       57 (7.8)                            
    Similar to cigarettes                                              211 (19.9)         43 (14.9)                       168 (21.8)                          
  **Social acceptability is**                                                                                                                                 
    More than cigarettes                                               332(33.3)          101 (35.2)                      231 (32.6)                          0.002
    Less than cigarettes                                               345 (34.6)         111 (40.2)                      234 (32.4)                          
    Similar to cigarettes                                              315 (32.1)         69 (24.7)                       246 (35.1)                          
  **Waterpipe smoking is cool**                                        222 (29.2)         181 (70.7)                      41 (8.3)                            \<0.001
  **Females are more comfortable smoking waterpipe than cigarettes**   358 (37.0)         161 (57.8)                      197 (28.8)                          \<0.001
  **Waterpipe smoking makes males more attractive**                    290 (28.1)         112 (39.1)                      178 (23.9)                          \<0.001
  **Waterpipe smoking makes females more attractive**                  117 (11.6)         63 (22.3)                       54 (7.6)                            \<0.001
  **Waterpipe smokers have more friends**                              446 (44.1)         176 (63.0)                      27 (37.0)                           \<0.001
  **Waterpipe smoking is part of our culture**                         140 (13.8)         52 (19.3)                       88 (11.7)                           \<0.001

[Table 4](#T4){ref-type="table"} compares males and females in relation to these attitudes and beliefs about WPS. The findings indicate that there were statistically significant differences between males and females where males showed more "favorable" attitudes towards WPS. For example, 75% of males vs. 88% of females believed WPS is addictive.

###### 

Comparison of all males and females in relation to knowledge and attitudes about WPS

                                                                       **Males (n=496)**   **Females (n=565)**   **P value (Design-based)**
  -------------------------------------------------------------------- ------------------- --------------------- ----------------------------
  **Waterpipe smoking may causes addiction**                           350 (74.5)          482 (87.9)            \<0.001
  **Harmful to health**                                                                                          
    More than cigarettes                                               327(68.8)           357 (65.0)            
    Less than cigarettes                                               88 (18.4)           49 (8.8)              \<0.001
    Similar to cigarettes                                              61 (12.7)           150 (26.2)            
  **Social acceptability is**                                                                                    
    More than cigarettes                                               161 (34.5)          171 (32.2)            
    Less than cigarettes                                               180 (38.4)          165 (31.2)            0.002
    Similar to cigarettes                                              125 (27.1)          190 (36.6)            
  **Waterpipe smoking is cool**                                        160 (41.8)          62 (16.5)             \<0.001
  **Females are more comfortable smoking waterpipe than cigarettes**   221 (49.4)          137 (26.3)            \<0.001
  **Waterpipe smoking makes males more attractive**                    290 (30.9)          142 (25.7)            0.05
  **Waterpipe smoking makes females more attractive**                  77 (16.6)           40 (7.4)              \<0.001
  **Waterpipe smokers have more friends**                              237 (50.7)          209 (38.4)            \<0.001
  **Waterpipe smoking is part of our culture**                         56 (12.3)           84 (15.0)             0.18

Factors associated with waterpipe smoking
-----------------------------------------

[Table 5](#T5){ref-type="table"} shows factors associated with WPS at the univariate level. Male gender, older age, city residence, smoking cigarettes, and alcohol use were all statistically significant factors associated with waterpipe smoking at the univariate level.

###### 

Association between waterpipe smoking and potential risk factors

  **Risk factors**                  **All**     **Waterpipe Smoker**   **Non-waterpipe smoker**   **P value (Design-based)**
  --------------------------------- ----------- ---------------------- -------------------------- ----------------------------
  **Sex**                                                                                         
    Male                            496 (100)   245 (48.9)             251 (51.1)                 \<0.001
    Female                          565 (100)   53 (9.5)               512 (90.5)                 
  **Age**                                                                                         
    18--20 years                    373 (100)   82 (22.0)              291 (78.0)                 \<0.001
    21--22 years                    407 (100)   119 (29.1)             288 (70.9)                 
    23 year and over                281 (100)   97 (34.4)              184 (65.6)                 
  **Enrolment**                                                                                   
    College                         244 (100)   66 (27.7)              178 (72.3)                 0.90
    Institute                       817 (100)   232 (28.1)             585 (71.9)                 
  **Residence**                                                                                   
    Sulaimaniyah city               372 (100)   133 (35.9)             239 (64.1)                 \<0.001
    Outside the city                664 (100)   161 (24.0)             503 (76.0))                
  **Ethnicity**                                                                                   
    Kurdish                         1051(100)   293 (27.8)             758 (72.2)                 0.18
    Other ethnic groups             8(100)      4(47.6)                4 (52.4)                   
  **Occasional cigarette smoker**                                                                 
    Yes                             217 (100)   161 (73.8)             56 (26.2)                  \<0.001
    No                              797 (100)   121 (15.2)             674 (84.8)                 
  **Regular cigarette smoker**                                                                    
    Yes                             100 (100)   80 (80)                20 (20)                    \<0.001
    No                              913 (100)   204 (22.3)             709 (77.7)                 
  **Parental cigarette smoking**                                                                  
    Yes                             230 (100)   71 (29.9)              159 (70.1)                 0.36
    No                              801(100)    216 (27.1)             585 (72.9)                 
  **Alcohol and substance use**                                                                   
    Yes                             74 (100)    53 (69.9)              21 (30.1)                  \<0.001
    No                              943 (100)   229 (24.2)             714 (75.8)                 

Factors that were significant at 0.2 or less were included in a multivariate logistic regression. [Table 6](#T6){ref-type="table"} shows adjusted odds ratios or factors that remained significant at the multivariate level when a multiple logistic regression model was used. The statistically significant factors were male gender, ethnicity, residence in Sulaimani city, smoking cigarettes, and alcohol use. Compared to students not smoking cigarettes, cigarette smokers had 10-fold odds of being waterpipe smokers. Males had 5.7 times the odds of being waterpipe smokers compared to females. Similarly, residence in Sulaimani city, ethnicity, and consumption of alcohol were also independently significant risk factors for WPS (see [Table 6](#T6){ref-type="table"}).

###### 

Adjusted odds ratios for factors significantly associated with waterpipe smoking

  **Risk factor**             **Odds ratio (95% CI)**   ***t***   ***P value***
  --------------------------- ------------------------- --------- ---------------
  **Sex**                                                         
    Female                    Reference group           9.3       *\<0.001*
    Male                      5.68 (3.93--8.2)                    
  **Residence**                                                   
    Outside Sulaimaniyah      Reference group           2.2       *0.03*
    Sulaimaniyah city         1.47 (1.04--2.07)                   
  **Ethnicity**                                                   
    Kurdish                   Reference group           2.7       *0.006*
    Other ethnicities         2.95 (1.58--15.89)                  
  **Cigarette Smoking**                                           
    No                        Reference group           12.0      *\<0.001*
    Yes                       10.26 (7.02--15.01)                 
  **Alcohol/Substance use**                                       
    No                        Reference group           *2.8*     *0.004*
    *Yes*                     *2.79 (1.4--5.6)*                   

Number of observations 967, F (4,951), P \<0.001

DISCUSSION
==========

Consistent with the high prevalence of WPS we found in our study, a global review by Maziak et al. concluded that waterpipe smoking has become a global public health problem ([@B14]). The authors contributed the unexpected increase of WPS in the past 10 years to the introduction of flavored tobacco and the coffee shop culture, and its interaction with the social aspects of waterpipe smoking as well as the internet socialization facilities ([@B14]). Although there are no documented prevalence rates of waterpipe smoking in Iraqi Kurdistan, the current study clearly confirms a high prevalence (28%) of WPS similar to what has been reported in neighboring countries. For example, a study from Iran([@B6]) reported a prevalence rate of 51% among university students. However, in our study the prevalence in females was significantly lower than in males, whereas in the Iranian study the rates were similar (males 52%, females 48%). This could be a true difference, but it could also be partly due to underreporting by females in our study due to the more conservative nature of the Kurdish society. Most other studies have reported lower overall prevalence rates and a preponderance of males compared to females. Results similar to our study have been reported from neighboring Arab countries. For example, a study from Jordan reported a prevalence rate of 30% (males 59%, females 13%)([@B8]). Another study from Lebanon reported a similar prevalence rate of 30%([@B7]), and a study from Pakistan reported a 19% prevalence rate (males 35%, females 13%) ([@B9]). One of earliest studies on waterpipe smoking in 2004 in Syria ([@B10]) reported a lower prevalence of 26% in males and 5% in females, which is an indication of the rising trend of WPS in the Middle East. Within the past ten years, Iraq has opened up to the world, the economic situation has improved, and more people have been traveling to neighboring countries. These factors have probably contributed to the rising prevalence of WPS in the country.

One of the alarming findings of the study is that 76% of waterpipe smokers had initiated WPS before joining the university. This indicates a high prevalence in adolescents and teenagers. Similar results have been reported from other countries such as Iran([@B5]), Saudi Arabia([@B15]), and Oman([@B3]). Other findings of concern that could increase health risk and should be considered in any intervention were that one in five waterpipe smokers smoke on a daily basis and the vast majority of them share the mouthpiece.

With regard to attitudes towards WPS, one third of the participants believed WPS was more socially acceptable than cigarettes, and one in eight believed WPS was less harmful than cigarette smoking. With the high prevalence of WPS and these attitudes, non-waterpipe smoking students might be under more peer pressure to take up the behavior. These factors have to be considered in public health interventions addressing WPS. Similar attitudes and beliefs were reported in studies from Saudi Arabia([@B15]), Bahrain([@B16]), Syria([@B17]), and Iran([@B18]). The prevalence of these attitudes differed significantly between waterpipe smokers and non-smokers ([Table 3](#T3){ref-type="table"}) indicating the role of these factors in the spread of WPS among adolescents and the youth.

The independent risk factors of WPS were being a cigarette smoker (OR 10.3), male gender (OR 5.7), non-Kurdish ethnicity (OR 3.0), being a resident of the city (OR 1.5), and alcohol/substance use (OR 2.8). A Syrian study ([@B10]) reported similar findings including an OR of 3.8 for male gender, 4.0 for cigarette smoking, and 1.7 for city residence. Regular smoking, male gender, and positive attitudes were also reported as risk factors for hookah smoking in Iran([@B5]). Availability of the facilities such as abundance of coffee shops with WPS facilities in the major cities and more socialization opportunities for males could explain why WPS is more common in males and in major cities. People who smoke cigarettes could find it easier to initiate WPS, which may explain why WPS is much more common in cigarette smokers. The effect of being a cigarette smoker on WPS was reported in a study from Jordan in which the odds ratio for males was 7.4 and 11.5 for females ([@B19]), which is comparable to our findings. Other risk factors for WPS reported in the literature include higher socioeconomic status and better parental education ([@B14]). However, these factors were not included in the present study.

The study has some strengths and limitations. This is the first study undertaken in Iraqi Kurdistan to investigate prevalence and associated factors of WPS. Although the study was conducted at only one university, it is one of the biggest universities in terms of the number of students and spread of campuses throughout the governorate. Nonetheless, generalizing the findings to all university students in the region should be done with caution. Like other cross-sectional surveys, information bias could not be ruled out. Making the questionnaire anonymous and informing participants on respecting privacy and confidentiality might have helped in reducing information bias.

CONCLUSION
==========

The present study confirms that WPS is highly prevalent among university students in Iraqi Kurdistan especially in males and it is becoming a public health problem. The study also showed prevalence of certain misconceptions and favorable attitudes of the youth about WPS that could be related to the spread of this method of tobacco use in the population. However, understanding this association requires further research. Tobacco control interventions should be designed by health authorities and their partners to address WPS among adolescents and the youth. Further research is required on prevalence and other aspects of WPS including high-school students in order to provide a better understanding of the problem and necessary data for planning socially responsive interventions.
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